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(54) POWER UNIT AND IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a power unit 
which can prevent the distortion of AC component in its 
output power and, at the same time, to obtain an image 
forming device which can form a high-quality image. 
SOLUTION: The AC components are synchronized by 
supplying a reference clock signal generated by means 
of a reference clock signal generating means to a 
plurality of power sources which respectively generate 
electric power containing different AC components, and 
supply the generated power to developers having the 
same function as signals for setting the frequencies and 
duty ratios of the AC components. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electric power unit which is an electric power unit provided with two or 
more power supplies supplied to two or more supply bodies which generate electric 
power which has an alternating current component respectively, and have the same 
function, and is characterized by having a synchronous means which takes a 
synchronization of said alternating current component of electric power generated by 
at least two power supplies in said two or more power supplies. 

[Claim 2]Have further a reference clock signal creating means which generates a 
single reference clock signal, and. The electric power unit according to claim 1 taking a 
synchronization of said alternating current component when said synchronous means 
supplies said reference clock signal to said at least two power supplies as a signal for 
setting up frequency and duty of said alternating current component. 
[Claim 3]It has further a conversion method which generates at least one conversion 
clock signal of frequency which changes said reference clock signal and is different, 
The electric power unit according to claim 2 taking a synchronization of said 
alternating current component when said synchronous means supplies any of said 
reference clock signal and said conversion clock signal they are to said at least two 
power supplies. 

[Claim 4]Have a clock signal generating means which generates a clock signal for 
setting frequency and duty of said alternating current component to one of said two 
or more power supplies, and. The electric power unit according to claim 1 taking a 
synchronization of said alternating current component when said synchronous means 
supplies said clock signal to at least one power supply other than a power supply 
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equipped with said clock signal generating means. 

[Claim 5]Have a clock signal generating means which generates a clock signal for at 
least one of said two or more power supplies to set up frequency and duty of said 
alternating current component, and. At least one of the remaining power supplies is 
provided with a clock signal generating means which generates a clock signal of 
different frequency from said clock signal, The electric power unit according to claim 1 
taking a synchronization of said alternating current component by taking a 
synchronization of a clock signal generating means which said synchronous means 
sets it a standard any of said clock signal to be, and generates other clock signals. 
[Claim 6]Have further a reference clock signal creating means which generates a 
single reference clock signal, and. It has a clock signal generating means which 
generates a clock signal for each of two or more of said power supplies to set up 
frequency and duty of said alternating current component, The electric power unit 
according to claim 1 with which said synchronous means is characterized by taking a 
synchronization of said alternating current component by taking a synchronization on 
the basis of said reference clock signal about at least two of said clock signal 
generating means. 

[Claim 7]An image forming device which forms a picture based on multi value image 
data, comprising: 

An electric power unit given in any 1 paragraph of said claim 1 thru/or claim 6. 
Two or more scanning optical systems which scan two or more photo conductors in 
which at least one operation of development and electrification is performed by any of 
electric power respectively generated by said two or more power supplies they are, 
and said two or more photo conductors by an optical beam based on said multi value 
image data. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an electric power unit and an image 
forming device, and relates to the image forming device using the electric power unit 
provided with two or more power supplies which generate in more detail the electric 
power which has an alternating current component respectively, and this electric 
power unit as a power source. 
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[0002] 

[Description of the Prior Art]With the spread of color image forming devices (a color 
copying machine, a color printer, etc.) in recent years, from the commercial scene, 
high-definition-izing and improvement in the speed are demanded, and there were art 
using several micron toner as art for corresponding to high definitionHzation etc. 
[0003]It has two or more photo conductors which correspond to a respectively 
different color on the other hand as a color image forming device corresponding to 
improvement in the speed, After forming the picture (toner image) of a corresponding 
color in parallel to each photo conductor, the color image forming device of what is 
called a tandem die which obtains a color picture was by transferring the toner image 
of each color formed on each photo conductor one by one to the single transferred 
body which is moving in the predetermined direction (vertical scanning direction) at 
the rate of predetermined. 

[0004]In this kind of color image forming device, generally, in order to form a toner 
image on a photo conductor, The electrifying device which electrifies a photo 
conductor, the development counter which makes a toner adhere to the electrified 
photo conductor, etc. are respectively formed near each photo conductor, and it has 
individually the high voltage power supply used as power sources, such as these 
electrifying devices and a development counter, for every photo conductor in many 
cases. This is mainly based on the following two reasons. 

[0005]The 1st reason in the image forming device of a tandem die. Since the color 
picture is formed by transferring the toner image formed according to the color for 
every photo conductor one by one to the transferred body which is moving to the 
vertical scanning direction as mentioned above, It is because it is necessary to turn 
on and off the electrifying device provided corresponding to each photo conductor, a 
development counter, etc. to different timing for every photo conductor (a 
drive/driving stoppage). 

[0006]Namely, in order to form one color picture by transferring a toner image to the 
transferred body which is moving to the vertical scanning direction from two or more 
photo conductors arranged at a respectively different position. It is necessary to 
transfer the toner image on each photo conductor corresponding to the same pixel in 
the same position of a transferred body, and for the purpose, as shown in drawing 1 7 
as an example, only the time according to the distance between each photo conductor 
and the movement speed of the transferred body needs to shift the timing of supply of 
the electric power ( drawing 17 — **** — two electric power, direct current power 
(DC) and alternating current power (AC)) supplied to each of two or more 
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development counters. The actuating signal in drawing 17 is a signal which shows the 
period of the image formation operation for one sheet. In the figure, four development 
counters were formed, namely, the case where it is the color image forming device 
with which four photo conductors were provided is illustrated. 

[0007]The 2nd reason is for controlling degradation of a photo conductor. By enabling 
it to control supply/interception of electric power by timing which needs to shorten 
the electrification period to a photo conductor as much as possible, and is different 
for every photo conductor, since a photo conductor generally deteriorates by 
electrification, It can prevent that a photo conductor is charged superfluously and 
degradation of a photo conductor can be controlled by this. 

[0008]On the other hand, the request to the miniaturization besides 
high-definition-izing and improvement in the speed mentioned above was also high to 
the above color image forming devices, and there were the following problems in them 
with the color image forming device of the tandem die provided with a different high 
voltage power supply for every above photo conductors. 

[0009]Each high voltage power supply by the restrictions on a layout when realizing 
the miniaturization of a device. It is arranged at the position which is separated from 
the development counter formed near the corresponding photo conductor, an 
electrifying device, etc. in many cases, and two or more high-tension cables of high 
withstand pressure which connect a corresponding development counter, an 
electrifying device, etc. with each high voltage power supply in this case are taken 
about in an approximately same course in many cases. 

[0010]On the other hand, in the conventional high voltage power supply, since it has 
individually the clock signal generating means of the oscillator etc. which generate the 
clock signal for setting up the frequency and duty of an ac output for every high 
voltage power supply, the ac output from each high voltage power supply is in the 
state of being hard to take a synchronization. 

[0011]When the ac outputs which have not taken the synchronization generally 
approach by a cable etc., mutual induction occurs with the stray capacitance between 
each cable, it will originate in a phase shift between each cable under this influence, 
potential difference will occur, and distortion as shown in drawing 18 (A) at an ac 
output waveform will occur. Continuation of this state will change an output wave on 
frequency (several 10 Hz - about 100 Hz of numbers) lower than the frequency 
(generally several kilohertz - 10 kHz of numbers) of an ac output, as shown in drawing 
18(B). 

[0012]An example of the measured result of change of such an output wave is shown 
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in drawing 18 (C). In the example shown in the figure, the frequency of the ac output 
was 9 kHz and the frequency of the generated low frequency wave was 560 Hz. 
[0013]The problem of causing aggravation of the homogeneity of development or 
electrification, being what is called banding (****), and being an image quality defect 
from the relation between this low frequency and the process speed of the image 
formation concerned occurs. 

[0014]By the way, this problem is a problem which originated in having gone up the 
frequency of the alternating current power for a drive to an electrifying device, a 
development counter, etc., and was generated, in order to correspond to improvement 
in the speed and high definition-ization. The state of potential difference over the 
distance between the above-mentioned high-tension cables in case the frequency of 
an ac output is 5 kHz, 9 kHz, and 15 kHz is shown in drawing 19 . Even if it enlarges 
distance between each high-tension cable, big potential difference will occur, so that 
the frequency of an ac output becomes high, as shown in the figure. Therefore, it 
becomes easy to generate banding, so that the frequency of an ac output becomes 
high. 

[0015]As art which can be applied in order to prevent such banding, The art of fixing 
distributed capacity of each cable and losing mutual interference by using a shielded 
cable as a high-tension cable which connects a development counter, an electrifying 
device, etc. with a high voltage power supply. Set (to call it a shield-ized method 
hereafter) and a high voltage power supply to one, and the output power from this high 
voltage power supply All the development counters, There was three art of the art 
(henceforth a cable loess method) which links directly and forms into cable loess the 
art (henceforth 1 converter method) which controls the phase shift of each electric 
power and a high voltage power supply and a development counter, an electrifying 
device, etc. by supplying an electrifying device etc. 
[0016] 

[Problem(s) to be Solved by the Invention]However, in the art by the 
above-mentioned shieldHzed method, since the distributed capacity of a cable 
increased, upgrade-ization of the high voltage power supply was needed, and there 
was a problem that cost and power consumption will increase. It will be necessary to 
perform shielding treatment of a cable at the time of a device assembly or cable 
manufacture, and will be a cost hike also in this point in this art. 

[0017]In the art by the 1 above-mentioned converter method, corresponding to each 
photo conductor, ON-and-OFF control of the power outlet needed to be carried out 
independently, and there was a problem that a high pressure relay etc. will be specially 



6 



needed for an output switch circuit or an outgoing end, and cost will increase. 
Especially in the case of the high pressure relay, the noise occurred at the time of 
opening and closing, and malfunction of CPU etc. was caused. In this art, when the 
high voltage power supply was equipped with the transformer, the thermal design 
became difficult and there was also a problem that reliability may fall. 
[0018]There was a problem that the art by the above-mentioned cable loess method 
was difficult to actually introduce by the restrictions on the layout of a device. Even 
when this cable loess method was able to be introduced, that it should correspond to 
the miniaturization of a device, the distance between each photo conductor tended to 
become short, and in order that the stray capacitance between each photo conductor 
might act like capacitor combination in connection with this, it had the problem that 
banding will occur. 

[0019]This invention is accomplished in order to cancel the above-mentioned problem, 
and it aims at providing the electric power unit which can prevent distortion of the 
alternating current component of output power, and providing the image forming 
device which can form a quality picture. 
[0020] 

[Means for Solving the Problem]To achieve the above objects, the electric power unit 
according to claim 1, It is the electric power unit provided with two or more power 
supplies supplied to two or more supply bodies which generate electric power which 
has an alternating current component respectively, and have the same function, and is 
characterized by having a synchronous means which takes a synchronization of said 
alternating current component of electric power generated by at least two power 
supplies in said two or more power supplies. 

[0021] According to the electric power unit according to claim 1, a synchronization of 
an alternating current component of electric power generated by at least two power 
supplies in two or more power supplies supplied to two or more supply bodies which 
generate electric power which has an alternating current component respectively, and 
have the same function is taken by a synchronous means. An electrifying device in an 
image forming device, a development counter, etc. are contained in the 
above-mentioned supply body. 

[0022]Thus, since a synchronization of said alternating current component of electric 
power generated by at least two power supplies in two or more power supplies 
supplied to two or more supply bodies which generate electric power which has an 
alternating current component respectively, and have the same function is taken 
according to the electric power unit according to claim 1, Distortion of an alternating 
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current component of output power can be prevented. 

[0023]The electric power unit according to claim 2 is further provided with a reference 
clock signal creating means which generates a single reference clock signal in the 
invention according to claim 1, and. When said synchronous means supplies said 
reference clock signal to said at least two power supplies as a signal for setting up 
frequency and duty of said alternating current component, a synchronization of said 
alternating current component is taken. 

[0024]In [ according to the electric power unit according to claim 2 ] the invention 
according to claim 1, A single reference clock signal is generated by reference clock 
signal creating means, and a synchronization of the above-mentioned alternating 
current component is taken by supplying at least two power supplies as a signal for 
the above-mentioned reference clock signal to set up frequency and duty of the 
above-mentioned alternating current component by a synchronous means. A crystal 
oscillator, an LC oscillator, a multivibrator, etc. are contained in the above-mentioned 
reference clock signal creating means. 

[0025]Thus, according to the electric power unit according to claim 2, have a 
reference clock signal creating means which generates a single reference clock signal, 
and. Since a synchronization of an alternating current component is taken by 
supplying the above-mentioned reference clock signal to at least two power supplies 
as a signal for setting up frequency and duty of an alternating current component, As 
compared with a case where it has a means for generating a clock signal for every 
power supply, distortion of an alternating current component of output power can be 
prevented to low cost and a small space. 

[0026]The electric power unit according to claim 3 is further provided with a 
conversion method which generates at least one conversion clock signal of frequency 
which changes said reference clock signal and is different in the invention according 
to claim 2, Said synchronous means takes a synchronization of said alternating 
current component by supplying any of said reference clock signal and said 
conversion clock signal they are to said at least two power supplies. 
[0027]In [ according to the electric power unit according to claim 3 ] the invention 
according to claim 2, At least one conversion clock signal of frequency which a 
reference clock signal is changed and changes with conversion methods is generated, 
and when it is supplied to at least two power supplies by synchronous means any of 
the above-mentioned reference clock signal and the above-mentioned conversion 
clock signal they are, a synchronization of an alternating current component is taken. 
A counting-down circuit, a multiplier, etc. are contained in the above-mentioned 
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conversion method. 

[0028]Thus, according to the electric power unit according to claim 3, can do so the 
same effect as the invention according to claim 2, and. Since it has a conversion 
method which generates at least one conversion clock signal of frequency which 
changes a reference clock signal and is different and supplies any of a reference clock 
signal and a conversion clock signal they are to at least two power supplies, It can 
respond, also when two or more power supplies which generate electric power with 
which frequency of an alternating current component differs are intermingled. 
[0029]The electric power unit according to claim 4 is provided with a clock signal 
generating means which generates a clock signal for setting frequency and duty of 
said alternating current component to one of said two or more power supplies in the 
invention according to claim 1, and. When said synchronous means supplies said clock 
signal to at least one power supply other than a power supply equipped with said clock 
signal generating means, a synchronization of said alternating current component is 
taken. 

[0030]In [ according to the electric power unit according to claim 4 ] the invention 
according to claim 1, A clock signal for setting up frequency and duty of an alternating 
current component by a clock signal generating means with which one of two or more 
power supplies was equipped is generated, When the above-mentioned clock signal is 
supplied to at least one power supply other than a power supply equipped with the 
above-mentioned clock signal generating means by synchronous means, a 
synchronization of an alternating current component is taken. A crystal oscillator, an 
LC oscillator, a multivibrator, etc. are contained in the above-mentioned clock signal 
generating means. 

[0031]Thus, according to the electric power unit according to claim 4, have a clock 
signal generating means which generates a clock signal for setting frequency and duty 
of an alternating current component to one of two or more power supplies, and. Since 
a synchronization of an alternating current component is taken by supplying the 
above-mentioned clock signal to at least one power supply other than a power supply 
equipped with the above-mentioned clock signal generating means, As compared with 
a case where it has a means for generating a clock signal for every power supply, 
distortion of an alternating current component of output power can be prevented to 
low cost and a small space. 

[0032]The electric power unit according to claim 5 is provided with a clock signal 
generating means which generates a clock signal for at least one of said two or more 
power supplies to set up frequency and duty of said alternating current component in 
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the invention according to claim 1 , and. At least one of the remaining power supplies is 
provided with a clock signal generating means which generates a clock signal of 
different frequency from said clock signal, Said synchronous means takes a 
synchronization of said alternating current component by taking a synchronization of 
a clock signal generating means which generates other clock signals by setting it a 
standard any of said clock signal to be. 

[0033]In [ according to the electric power unit according to claim 5 ] the invention 
according to claim 1, A clock signal for setting up frequency and duty of an alternating 
current component by a clock signal generating means with which at least one of two 
or more power supplies was equipped is generated, And a clock signal of frequency 
which differs from the above-mentioned clock signal by a clock signal generating 
means with which at least one of the remaining power supplies was equipped is 
generated. A crystal oscillator, an LC oscillator, a multivibrator, etc. are contained in 
each above-mentioned clock signal generating means. 

[0034]In the electric power unit according to claim 5, a synchronization of an 
alternating current component is taken by taking a synchronization of a clock signal 
generating means which generates other clock signals by setting it a standard any of 
the above-mentioned clock signal to be by a synchronous means. 
[0035]Thus, according to the electric power unit according to claim 5, have a clock 
signal generating means which generates a clock signal for at least one of two or more 
power supplies to set up frequency and duty of an alternating current component, and. 
At least one of the remaining power supplies is provided with a clock signal generating 
means which generates a clock signal of different frequency from the 
above-mentioned clock signal, And since a synchronization of the above-mentioned 
alternating current component is taken by taking a synchronization of a clock signal 
generating means which generates other clock signals by setting it a standard any of 
the above-mentioned clock signal to be, A thing of low precision can be applied as a 
clock signal generating means, and distortion of an alternating current component of 
output power can be prevented to low cost. 

[0036]The electric power unit according to claim 6 is further provided with a reference 
clock signal creating means which generates a single reference clock signal in the 
invention according to claim 1, and. It has a clock signal generating means which 
generates a clock signal for each of two or more of said power supplies to set up 
frequency and duty of said alternating current component, Said synchronous means 
takes a synchronization of said alternating current component by taking a 
synchronization on the basis of said reference clock signal about at least two of said 
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clock signal generating means. 

[0037]According to the electric power unit according to claim 6, a single reference 
clock signal is generated by reference clock signal creating means in the invention 
according to claim 1, and. A clock signal for setting up frequency and duty of an 
alternating current component by a clock signal generating means in each of two or 
more power supplies is generated. A crystal oscillator, an LC oscillator, a multivibrator, 
etc. are contained in the above-mentioned reference clock signal creating means and 
a clock signal generating means. 

[0038]In the electric power unit according to claim 6, a synchronization of the 
above-mentioned alternating current component is taken by taking a synchronization 
on the basis of the above-mentioned reference clock signal by a synchronous means 
about at least two of the above-mentioned clock signal generating means. 
[0039]Thus, according to the electric power unit according to claim 6, it has further a 
reference clock signal creating means which generates a single reference clock signal, 
And have a clock signal generating means which generates a clock signal for each of 
two or more power supplies to set up frequency and duty of an alternating current 
component, and. Since a synchronization of an alternating current component is taken 
by taking a synchronization on the basis of a reference clock signal about at least two 
of clock signal generating means, A thing of low precision can be applied as a clock 
signal generating means, and distortion of an alternating current component of output 
power can be prevented to low cost. 

[0040]The image forming device according to claim 7 is provided with the following to 
achieve the above objects. 

It is an image forming device which forms a picture based on multi value image data, 
and is an electric power unit given in any 1 paragraph of said claim 1 thru/or claim 6. 
Two or more photo conductors in which at least one operation of development and 
electrification is performed by any of electric power respectively generated by said 
two or more power supplies they are. 

Two or more scanning optical systems which scan said two or more photo conductors 
by an optical beam based on said multi value image data. 

[0041 ]In the image forming device according to claim 7, any 1 paragraph of claim 1 
thru/or claim 6 is equipped with an electric power unit of a statement, and at least 
one operation of development and electrification is performed by any of electric power 
with which each of two or more photo conductors was generated by two or more 
power supplies with which an electric power unit was equipped they are. 
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[0042]Under the present circumstances, in the image forming device according to 
claim 7, two or more above-mentioned photo conductors are scanned by two or more 
scanning optical systems by an optical beam based on multi value image data. Of this, 
a picture latent image based on the above-mentioned multi value image data is formed 
in each photo conductor. 

[0043]A suitable example of composition of the image forming device according to 
claim 7 at the time of having the electric power unit according to claim 2 as an 
example is shown in drawing 1 . It is that in which a machine-control unit manages 
operation of an image forming device in the figure, Power supply #1 - power supply #4 
are what supplies alternating current power for a drive to either of the electrifying 
devices which perform a development counter and electrification which develop 
negatives to a respectively corresponding photo conductor, An ON-and-OFF signal is 
a signal for setting up individually the output/output halt of alternating current power 
from each power supply, and a control signal is a signal for setting up individually 
amplitude of an alternating current component of alternating current power generated 
by each power supply. 

[0044]In this example of composition, a reference clock signal for setting up frequency 
and duty of an ac output from each power supply is generated by reference clock 
signal creating means, this reference clock signal branches, and each power supply is 
supplied. 

[0045]Thus, since at least one operation of development to two or more photo 
conductors and electrification is performed by electric power unit of claim 1 thru/or 
claim 6 given in any 1 paragraph according to the image forming device according to 
claim 7, Generating of banding can be controlled and a picture quality as this result 
can be formed. 
[0046] 

[Embodiment of the Invention]Hereafter, with reference to drawings, the embodiment 
of the electric power unit of this invention and an image forming device is described in 
detail. 

[0047][A 1st embodiment] The outline composition of the color image forming device 
10A concerning an embodiment of the invention is shown in drawing 2 . As shown in 
the figure, with the drive roll 14, the 16 or secondary stearin growl transfer roller 18, 
and the follower rolls 20, 22, and 24, in the color image forming device 10A, the 
intermediate transfer belt 12 which consists of endless belts has predetermined 
tension, and is supported. On the intermediate transfer belt 12, yellow (Y), magenta 
(M), cyanogen (C), and the image formation units 26, 28, 30, and 32 corresponding to 
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each color of black (K) are allocated in order according to the belt running direction Y. 
[0048]Each image formation units 26, 28, 30, and 32, The photo conductor drums 26a, 
28a, 30a, and 32a supported pivotally pivotable by the device main frame frame which 
is not illustrated, respectively, It has the image writing parts 26b, 28b, 30b, and 32b 
which carry out scanning exposure of the surface of each photo conductor drums 26a, 
28a, 30a, and 32a by optical beams, such as a laser beam. Around each photo 
conductor drums 26a, 28a, 30a, and 32a, According to the direction of drum rotation 
( drawing 2 clockwise direction), the electrifying devices 26c, 28c, 30c, and 32c, the 
development counters 26d, 28d, 30d, and 32d, the primary transfer rollers 26e, 28e, 
30e, and 32e, and the cleaners 26f, 28f, 30f, and 32f are allocated in order. 
[0049]To the color image forming device 10A concerning this embodiment. The 
above-mentioned electrifying devices 26c, 28c, 30c, and 32c, the development 
counters 26d and 28d, Although it has the electric power unit 60A which supplies the 
electric power for a drive to the apparatus of the circumference of photo conductor 
drums, such as 30d and 32d, and the machine-control unit (henceforth MCU) 80A 
which manages operation of the color image forming device 10A, these details are 
mentioned later. 

[0050]On the other hand, on the running path of the intermediate transfer belt 12, the 
belt home sensor 34 and the edge sensor 36 are arranged. 

[0051] Among these, the belt home sensor 34 detects the mark etc. which were 
provided in the one peripheral length direction of the intermediate transfer belt 12, 
and is arranged in belt running direction Y at the upstream of the image formation unit 
26 of yellow (Y). Detecting signals, such as a mark outputted by the belt home sensor 
34, are used also in order to make a picture not lap with a belt seam (joint), and to 
determine image formation timing. 

[0052]The edge sensor 36 detects the edge position of the intermediate transfer belt 
12, and is arranged (before the stearin growl 16) in belt running direction Y at the 
downstream of the image formation unit 32 of black (K). 

[0053]The paper 38 used as an image formation object is accommodated in the sheet 
paper cassette which is not illustrated, and it lets it out one sheet at a time by the 
pick up roll 40 provided in the paper delivery side of the sheet paper cassette. The 
paper 38 which it let out follows the course shown by a figure destructive line by the 
roll pair 42 of a predetermined number, and is conveyed, it is sent to the contact 
position of the secondary transfer roller 18, and package transfer (secondary transfer) 
of the color picture on the intermediate transfer belt 12 is carried out here. The paper 
38 with which the color picture was transferred is discharged by the tray which is not 
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illustrated, after it is conveyed by the fixing assembly 50 and the fixing treatment of a 
picture is made by the paper conveyance system 48. 

[0054]The electric power unit 60A of the color image forming device 10A concerning 
this embodiment and the outline composition of MCU80A are shown in drawing 3 . In 
order to avoid complication of explanation, in drawing 3 , in the electric power unit 60A 
The development counter 26d, Although only the portion which supplies driving power 
(alternating current power) to 28d, 30d, and 32d is shown, only the portion related to 
the electric power unit 60A is shown in MCU80A and only this portion is explained 
below, The portion which supplies driving power to the development counters 26d, 28d, 
and 30d and apparatus other than 32d is also contained in the actual electric power 
unit 60A, and portions other than the portion related to the above-mentioned electric 
power unit 60 are also contained in MCU80A. 

[0055]As shown in drawing 3 , to the electric power unit 60A concerning a 1st 
embodiment. The power supply 60a respectively constituted including the booster 
circuit 61, the control circuit 63, the output detecting circuit 64, and the clock 
receiving-circuit 66 grade, It has 60b, 60c, and 60d, and it is respectively connected to 
the development counters 26d, 28d, 30d, and 32d by the high-tension cables 70a, 70b, 
70c, and 70d, and each power supplies 60a, 60b, 60c, and 60d supply driving power to 
a corresponding development counter. 

[0056]On the other hand, MCU80A is equipped with CPU(central processing unit) 82 
which manages operation of each part of the color image forming device 10A, and. The 
clock signal CLK for setting up the frequency and duty of an alternating current 
component of output power by power supplies [ 60a, 60b, 60c, and 60d ] each by 
control by this CPU82, ON-and-OFF signal OS1 for setting up the output/output halt 
of the electric power from power supplies [ 60a, 60b, 60c, and 60d ] each, OS2, OS3, 
OS4, and the power supply 60a, 60b, 60c, It has control signal CS1 for setting up the 
amplitude of the alternating current component of the output power by 60-d each, 
CS2, CS3, and ASIC(Application Specific Integrated Circuit) 84 that were constituted 
so that generation of CS4 was possible. 

[0057]The duty of the alternating current component by the clock signal CLK 
concerning this embodiment is set up by within the limits from 25% to 75%, and the 
amplitude of the alternating current component by each control signal CS is set up by 
within the limits from 500 ****-p to 2 kVp-p. 

[0058]Here, the outgoing end which outputs the clock signal CLK of ASIC84 branches 
to four, and is respectively connected to the input edge of the power supplies [ 60a 
60b, 60c, and 60d ] clock receiving circuit 66. Therefore, the same clock signal CLK 
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will be inputted into each power supplies 60a, 60b, 60c, and 60d. 

[0059]The outgoing end which, on the other hand, outputs outgoing end [ which 
outputs ON-and-OFF signal OS1 of ASIC84 OS2, OS3 and OS4 ], and control signal 
CS1, CS2, CS3, and CS4 is respectively connected to the power supplies [ 60a, 60b, 
60c, and 60d ] predetermined input edge individually. Therefore, for every power 
supply, intermittence of each power supplies [ 60a 60b, 60c, and 60d ] output and the 
amplitude of the alternating current component are constituted so that setting out is 
possible. 

[0060]As shown in drawing 4 , the power supply 60a is connected to the capacitive 
development counter 26d, The inductance which constitutes LC series resonant 
circuit and makes series resonance energy revive with the development counter 26d 
of this capacitivity, and the booster circuit 61 constituted including the pressure-up 
transformer, The push pull drive circuit 62 constituted including the diode which is 
connected to the primary winding side of the pressure-up transformer contained in 
the booster circuit 61, and makes the 1st switching means, 2nd switching means, and 
series resonance energy revive, The control circuit 63 which is connected to the input 
side of the push pull drive circuit 62, and controls the push pull drive circuit 62, The 
output detecting circuit 64 which feeds back the signal which is connected between 
the control circuits 63 the secondary winding side of the pressure-up transformer 
contained in the booster circuit 61, detects the size of the output to the development 
counter 26d, and shows this detection result to the control circuit 63, It is constituted 
including the DC bias power supply 65 which is connected to the secondary winding 
side of the pressure-up transformer contained in the booster circuit 61, and 
impresses DC bias voltage to the development counter 26d, and the clock receiving 
circuit 66 which receives the clock signal CLK inputted from ASIC84. The 
above-mentioned clock signal CLK is equivalent to the reference clock signal of the 
invention according to claim 2. 

[0061]On the other hand, the control circuit 63 The trigger generating circuit 70 and 
the monostable multivibrator 75, It is constituted including AND circuits 76 and 77, the 
ON-and-OFF switch circuit 78, and the output setting circuit 79 of two 2 inputs, and 
also the trigger generating circuit 70 is constituted including the two differentiation 
circuits 71 and 72, inverting circuits 73, and OR circuit 74 of 2 inputs. 
[0062]Direct continuation of the input edge of the differentiation circuit 71 is carried 
out to the outgoing end of the clock receiving circuit 66, The input edge of the 
differentiation circuit 72 is connected to the outgoing end of the clock receiving 
circuit 66 via the inverting circuit 73, On the other hand, OR circuit 74 reaches, and 
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each outgoing end of the differentiation circuits 71 and 72 is respectively connected 
to the input edge of another side, The outgoing end of OR circuit 74 is connected to 
the input edge of the monostable multivibrator 75, and also the outgoing end of the 
monostable multivibrator 75 is connected to one input edge of AND circuit 76 and 
AND circuit 77. 

[0063]Direct continuation of the input edge of another side of AND circuit 76 is 
carried out to the outgoing end of the clock receiving circuit 66, The input edge of 
another side of AND circuit 77 is connected to the outgoing end of the clock receiving 
circuit 66 via the inverting circuit 73, Each outgoing end of AND circuits 76 and 77 is 
respectively connected to the control-input end of the 1st switching means and the 
2nd switching means contained in the push pull drive circuit 62. 

[0064]On the other hand, the input edge of the ON-and-OFF switch circuit 78 is 
connected to the outgoing end which outputs ON-and-OFF signal OS1 of ASIC84, 
and the outgoing end of the ON-and-OFF switch circuit 78 is connected to the push 
pull drive circuit 62. The input edge of the output setting circuit 79 is connected to 
the outgoing end which outputs control signal CS1 of ASIC84, and the outgoing end of 
the output setting circuit 79 is connected to the push pull drive circuit 62. 
[0065]Since the power supplies 60b, 60c, and 60d are also considered as the same 
composition as the power supply 60a, explanation here is omitted. 
[0066]The portion from which the color image forming device 10A is constituted by 
the electric power unit 60A and MCU80B by the image forming device of this invention 
to the electric power unit of the invention according to claim 2. The photo conductor 
drums 26a, 28a, 30a, and 32a are equivalent to the photo conductor of this invention, 
the image writing parts 26b, 28b, 30b, and 32b are equivalent to the scanning optical 
system of this invention, and ASIC84 is respectively equivalent to the reference clock 
signal creating means and synchronous means of the invention according to claim 2. 
[0067]Next, operation of the power supply 60a is explained with reference to the 
timing chart of each part shown in drawing 5 . 

[0068]If the clock signal CLK is inputted into the trigger generating circuit 70 via the 
clock receiving circuit 66 from ASIC84, The one shot pulse corresponding to the 
standup of the inputted this signal a, i.e., the standup of the clock signal CLK, is 
generated by the differentiation circuit 71, and is outputted to one input edge of OR 
circuit 74 as trigger signal c, The one shot pulse corresponding to the standup of the 
signal b reversed by passing the inverting circuit 73, i.e., falling of the clock signal CLK, 
is generated by the differentiation circuit 72, and is outputted to the input edge of 
another side of OR circuit 74 as trigger signal d. 
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[0069]In OR circuit 74, trigger signal e which the logical sum of the two trigger signals 
c and d inputted from the differentiation circuit 71 and the differentiation circuit 72 is 
taken, and consists of a one shot pulse corresponding to the standup of the clock 
signal CLK and the both sides of falling is generated. 

[0070]When trigger signal e is inputted into the monostable multivibrator 75 from the 
trigger generating circuit 70, in the monostable multivibrator 75. Pulse signal f to which 
pulse width was set according to the signal inputted from the output detecting circuit 
64 is generated for every one shot pulse of trigger signal e, and it is outputted to one 
input edge of two AND circuits 76 and 77. 

[0071]In AND circuit 76, the logical product of the signal a and pulse signal f is taken, 
It is outputted to the control-input end of the 1st switching means of the push pull 
drive circuit 62 by pulse signal g obtained as a result, and in AND circuit 77. The 
logical product of the signal b and pulse signal f is taken, and pulse signal h obtained as 
a result is outputted to the control-input end of the 2nd switching means of the push 
pull drive circuit 62. 

[0072]Thus, the push pull drive circuit 62 is driven by distributing as a signal which 
inputs pulse signal g and pulse signal h into the push pull drive circuit 62. Thereby, the 
driving timing of the push pull drive circuit 62 can be shifted from the half cycle 
position of an output cycle, without changing the pulse width of each push pull driving 
signal. 

[0073]The 1st and 2nd switching means included in the push pull drive circuit 62 is 
turned by turns on and off by pulse signal g and pulse signal h, and series resonance of 
the LC series resonant circuit by the inductance contained in the capacitive 
development counter 26d and the booster circuit 61 is carried out. The series 
resonance energy which this generated is revived via the diode contained in the push 
pull drive circuit 62, when the 1st and 2nd switching means of the above turns off. By 
this operation, the inductance current i flows according to the timing of the pulse 
generation of pulse signal g and pulse signal h, and the exchange square wave bias j 
occurs in an output corresponding to the inductance current i. 

[0074]thus, the frequency and duty of the exchange square wave bias j which were 
generated — the frequency of the each clock signal CLK, and duty — abbreviated — 
it becomes the same. 

[0075]On the other hand, when operation of the power supply 60a is performed as 
mentioned above, The push pull drive circuit 62 is controlled by the ON-and-OFF 
switch circuit 78 so that input/input stoppage of the inductance current i to the 
booster circuit 61 are performed according to ON-and-OFF signal OS1, and. The push 
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pull drive circuit 62 is controlled by the output setting circuit 79 so that the size of the 
inductance current i is set up according to control signal CS1. By operation of this 
ON-and-OFF switch circuit 78 and the output setting circuit 79, the output/output 
halt of electric power (exchange square wave bias j) can be set up, and the amplitude 
of the alternating current component of output power can be set up. 
[0076]Since it operates like [ the power supplies 60b, 60c, and 60d ] the power supply 
60a, explanation here is omitted. 

[0077]Next, the operation at the time of forming the color picture of the color image 
forming device 10A is explained. 

[0078]First, when it is made to run the intermediate transfer belt 12 in the direction of 
Y by rotation of the drive roll 14, it is under [ belt-runs ] setting, The writing of a 
picture is started in order with each image formation units 26, 28, 30, and 32 on the 
basis of the mark detection signal (belt home signals) outputted from the belt home 
sensor 34. 

[0079]Here in each image formation units 26, 28, 30, and 32. The surface of the 
corresponding photo conductor drums 26a, 28a, 30a, and 32a The electrifying device 
26c, It is charged in prescribed potential by 28c, 30c, and 32c, and the this charged 
part Each image writing part 26b, After the picture (latent image) was formed in each 
photo conductor drum surface by carrying out scanning exposure by the optical beam 
ejected from 28b, 30b, and 32b, When the development counters 26d, 28d, 30d, and 
32d adhere to the toner of the color corresponding to the part in which this latent 
image was formed respectively, the toner image of yellow, magenta, cyanogen, and 
black is respectively formed in the photo conductor drums 26a, 28a, 30a, and 32a. 
[0080]Under the present circumstances, since the same clock signal CLK was 
supplied to the power supplies 60a, 60b, 60c, and 60d which supply driving power to 
the development counters 26d, 28d, 30d, and 32d respectively as mentioned above, as 
for the ac output supplied to each development counter from each power supply, the 
synchronization had been taken. 

[0081]Then, on the intermediate transfer belt 12, heavy transfer (primary transfer) of 
the toner image of each color of yellow, magenta, cyanogen, and black is carried out 
one by one, and one color picture is formed of this. Thus, in the color image forming 
device 10A. Since the color picture is formed by transferring the toner image formed 
according to the color for every photo conductor drum one by one to the intermediate 
transfer belt 12 which is moving to the vertical scanning direction (the direction of 
drawing 2 arrow Y), It is necessary to turn on and off the electrifying device provided 
corresponding to each photo conductor drum, a development counter, etc. to different 
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timing for every photo conductor drum (a drive/driving stoppage). 
[0082]Then, a color picture is conveyed with a run of the intermediate transfer belt 12 
to the locating position of the secondary transfer roller 18, and package transfer 
(secondary transfer) is carried out to the paper 38 there. The paper 38 with which the 
color picture was transferred is discharged by the tray which is not illustrated, after it 
is conveyed by the paper conveyance system 48 in the locating position of the fixing 
assembly 50 and the fixing treatment (heating, application of pressure, etc.) of a 
picture is made. 

[0083]An example of the ac outputs of the power supply 60a of the electric power unit 
60A in the color image forming device 10A concerning this embodiment and the power 
supply 60b and a measured result with the clock signal CLK is shown in drawing 6 . 
Here, the frequency of the clock signal CLK is 9 kHz, and duty is 55%. The control 
signals CS1 and CS2 are beforehand set up so that the amplitude of each ac output 
may serve as 1 kVp-p. 

[0084]As shown in the figure, the distortion to an alternating current component as 
the ac output from the power supply 60a and the power supply 60b of the electric 
power unit 60A concerning this embodiment taken the synchronization nearly 
thoroughly, therefore shown in drawing 18 (A) irrespective of the leading-about 
course of a high-tension cable does not occur. 

[0085]As explained to details above, in the electric power unit concerning a 1st 
embodiment. Since it has a means to generate the clock signal used as a standard and 
the synchronization of the alternating current component is taken by supplying all the 
power supplies as a signal for setting up the frequency and duty of an alternating 
current component, [ in / for this clock signal / the output power of each power 
supply ] Distortion of the alternating current component of output power can be 
prevented. 

[0086]In the image forming device concerning a 1st embodiment, since the above 
electric power units, i.e., the electric power unit with which the alternating current 
component of output power is not distorted, are used as a power supply for a drive of 
a development counter, generating of banding can be controlled and a picture quality 
as this result can be formed. 

[0087][A 2nd embodiment] At a 1st embodiment of the above, although all the 
frequency of the ac output of each power supply explained one gestalt in the case of 
being the same, a 2nd embodiment explains one gestalt in case the power supply from 
which the frequency of an ac output differs is included. That is, only the development 
counter of K color of the development counters of each color of Y, M, C, and K may be 
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made to drive with alternating current power with high frequency for the purpose of 
high-definitionHzing etc. as compared with other colors. A 2nd embodiment explains 
one gestalt in such a case. Here, the frequency of the ac output of the power supplies 
60a, 60b, and 60c shall be 5 kHz, and the case where the frequency of the ac output of 
60 d of power supplies shall be 9 kHz is explained. 

[0088]The electric power unit 60A of the color image forming device 10B concerning a 
2nd embodiment and the outline composition of MCU80B are shown in drawing 7 . The 
numerals same about the same portion as drawing 3 in drawing 7 as drawing 3 are 
attached, and explanation here is omitted. 

[0089]As shown in drawing 7 , the color image forming device 10B concerning a 2nd 
embodiment, As compared with the color image forming device 10A concerning a 1st 
embodiment, only the point set to MCU80B equipped with the counting-down circuits 
86A and 86B which carry out dividing of the clock signal CLK with which MCU was 
outputted from ASIC84 to mutually different frequency is different. 
[0090]Namely, the outgoing end which outputs the clock signal CLK of ASIC84 
branches, and is connected to the input edge of the counting-down circuits 86A and 
86B, The outgoing end of the counting-down circuit 86A branches to three, and is 
connected to the input edge of the clock receiving circuit 66 of the power supplies 
60a, 60b, and 60c, and the outgoing end of the counting-down circuit 86B is 
connected to the input edge of the clock receiving circuit 66 of 60 d of power supplies. 
[0091]Here, the frequency of the clock signal CLK generated by ASIC84 shall be set 
as 45 kHz, dividing of the counting-down circuit 86A shall be carried out to 1/9 in the 
inputted clock signal, and dividing of the counting-down circuit 86B shall be carried 
out to 1/5 in the inputted clock signal. Therefore, in the counting-down circuit 86A, 
the clock signal whose frequency is 5 kHz is generated, the clock signal whose 
frequency is 9 kHz is generated in the counting-down circuit 86B, and each clock 
signal after dividing becomes what was able to take the synchronization mutually. 
Therefore, as shown in drawing 8 , the ac output for each colors of the ac output of the 
power supplies 60a, 60b, and 60c, i.e., Y, M, and C is set to 5 kHz, the ac output of 60 
d of power supplies, i.e., the ac output for K colors, is set to 9 kHz, and each ac output 
becomes what was able to take the synchronization 1mS cycle. 

[0092]Therefore, the distortion to an alternating current component as shown in 
drawing 1 8 (A) irrespective of the leading-about course of a high-tension cable also in 
this gestalt does not occur. 

[0093]The portion from which the color image forming device 10B is constituted by 
the image forming device of this invention by the electric power unit 60A and MCU80B 
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is equivalent to the electric power unit of the invention according to claim 3, and the 
counting-down circuits 86A and 86B are respectively equivalent to the conversion 
method of the invention according to claim 3. 

[0094]As explained to details above, in the electric power unit concerning a 2nd 
embodiment. Can do so the same effect as the electric power unit concerning a 1st 
embodiment, and. Since it has a counting-down circuit which generates the clock 
signal dividing of frequency which carries out dividing of the clock signal CLK, and is 
different and the above-mentioned clock signal dividing is supplied to the power 
supply, it can respond, also when two or more power supplies which generate the 
electric power with which the frequency of an alternating current component differs 
are intermingled. 

[0095]In the image forming device concerning a 2nd embodiment. Since the above 
electric power units, i.e., the electric power unit with which the alternating current 
component of output power is not distorted, are used as a power supply for a drive of 
a development counter, like the image forming device concerning a 1st embodiment of 
the above, generating of banding can be controlled and a picture quality as this result 
can be formed. 

[0096] Although a 2nd embodiment explained the case where the clock signal by which 
dividing was carried out to all the power supplies with which the electric power unit 
60A was equipped was supplied, This invention is not limited to this, as shown in 
drawing 9 , it can supply the clock signal by which dividing was carried out only about 
some power supplies, and it can also make it the gestalt which supplies a clock signal 
directly from ASIC84 about the remaining power supplies, in this case — since the 
number of counting-down circuits is reducible as compared with a 2nd embodiment — 
low-cost-izing — it can small-space-ize. 

[0097]Although a 2nd embodiment explained the case where the clock signal of 
frequency which is different in the clock signal CLK by carrying out dividing of the 
clock signal CLK with a counting-down circuit was generated, This invention is not 
limited to this and can also be made into the gestalt which generates the clock signal 
of different frequency from the clock signal CLK by multiplying the clock signal CLK 
with a multiplier. Also in this case, the same effect as a 2nd embodiment can be done 
so. 

[0098][A 3rd embodiment] Although a 1st and 2nd embodiment of the above explained 
the example of a gestalt in the case of branching and supplying the single clock signal 
CLK generated in the exterior of the power supply to four power supplies, a 3rd 
embodiment explains one gestalt in the case of supplying the clock signal generated in 
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one power supply to other power supplies. 

[0099]The electric power unit 60B of the color image forming device 10C concerning a 
3rd embodiment and the outline composition of MCU80C are shown in drawing 10 . The 
numerals same about the same portion as drawing 3 in drawing 10 as drawing 3 are 
attached, and explanation here is omitted. 

[0100]As shown in drawing 10 , the electric power unit 60B concerning a 3rd 
embodiment, The power supply 60a is made into power supply 60a' made into the 
clock generation circuit 67 where the clock receiving circuit 66 generates the clock 
signal CLK as compared with the electric power unit 60A concerning a 1st 
embodiment, Only the point which the clock signal CLK generated by the clock 
generation circuit 67 branches, and is supplied to each other power supplies [ 60b, 60c, 
and 60d ] clock receiving circuit 66 is different. As compared with MCU80A which 
MCU80C concerning a 3rd embodiment requires for a 1st embodiment, only the point 
made into ASIC84' in which ASIC84 does not generate the clock signal CLK is 
different. 

[0101]The outline composition of power supply 60a T concerning a 3rd embodiment is 
shown in drawing 1 1 . The numerals same about the same portion as drawing 4 in 
drawing 1 1 as drawing 4 are attached, and explanation here is omitted. 
[0102]As shown in drawing 1 1 , as compared with the power supply 60a which power 
supply 60a' concerning a 3rd embodiment requires for a 1st embodiment, only the 
point that the clock receiving circuit 66 is made into the clock generation circuit 67 
which generates the clock signal CLK is different. 

[0103]Therefore, since the ac output was respectively generated by the development 
counters 26d, 28d, 30d, and 32d based on the same clock signal CLK with the power 
supplies 60a, 60b, 60c, and 60d which supply driving power, as for the ac output 
supplied to each development counter from each power supply, the synchronization 
was taken. 

[0104]Therefore, the distortion to an alternating current component as shown in 
drawing 1 8 (A) irrespective of the leading-about course of a high-tension cable also in 
this gestalt does not occur. 

[0105]The portion from which the color image forming device 10G is constituted by 
the image forming device of this invention by the electric power unit 60B and MCU80C 
is equivalent to the electric power unit of the invention according to claim 4, and the 
clock generation circuit 67 is respectively equivalent to the clock signal generating 
means and synchronous means of the invention according to claim 4. 
[0106]Thus, in the electric power unit concerning a 3rd embodiment. Have a means to 
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generate the clock signal CLK for setting the frequency and duty of an alternating 
current component to one of four power supplies included in an electric power unit, 
and. Since the synchronization of the alternating current component is taken by 
supplying this clock signal CLK to other power supplies, distortion of the alternating 
current component of output power can be prevented like the electric power unit 
concerning a 1st and 2nd embodiment of the above. 

[0107]In the image forming device concerning a 3rd embodiment. Since the above 
electric power units, i.e., the electric power unit with which the alternating current 
component of output power is not distorted, are used as a power supply for a drive of 
a development counter, like the image forming device concerning a 1st and 2nd 
embodiment of the above, generating of banding can be controlled and a picture 
quality as this result can be formed. 

[0108][A 4th embodiment] Although a 1st, 2nd, and 3rd embodiment of the above 
explained the gestalt in the case of branching and supplying the one clock signal CLK 
to a power supply, By a 4th embodiment, by taking the synchronization of the clock 
generation circuit which generates other clock signals on the basis of one clock signal 
explains one gestalt in the case of taking the synchronization of the ac output of each 
power supply. 

[0109]The electric power unit 60C of the color image forming device 10D concerning a 
4th embodiment and the outline composition of MCU80C are shown in drawing 12 . The 
numerals same about the same portion as drawing 10 in drawing 12 as drawing 10 are 
attached, and explanation here is omitted. 

[0110]As shown in drawing 12 , the color image forming device 10D concerning a 4th 
embodiment, the — three — an embodiment — starting — a color image forming 
device — ten — C — comparing — a power supply — 60 — d — a clock — a 
receiving circuit — 66 — a control circuit — 63 — between — a reset circuit — 68 

— and — a clock generation circuit — 67 — ' — intervening — **** — a power 
supply — 60 — d — ' — carrying out — having — **** — a point — being different 

— **** . 

[0111]The outline composition which results to the control circuit 63 from the clock 
receiving circuit 66 of 60d of power supply* concerning a 4th embodiment is shown in 
drawing 13 . Since the composition of those other than the portion shown in drawing 13 
is the same as that of the power supply 60a shown in drawing 4 , explanation here is 
omitted. 

[01 12]As shown in drawing 13 , the reset circuit 68 in 60d of power supply' concerning 
a 4th embodiment, It is constituted including the capacitor C, two resistance R1 and 
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R2, and the transistor Tr, One terminal of the capacitor C is connected to the 
outgoing end of the clock receiving circuit 66, it is connected to the base of the 
transistor Tr via the resistance R1, and the terminal of another side of the capacitor C 
is grounded via the resistance R1 and the resistance R2. On the other hand, the 
collector of the transistor Tr is connected to the input edge of clock generation 
circuit 67\ and the emitter is grounded. 

[0113]The clock signal of predetermined frequency (for example, 1 kHz) is generated 
here in the clock generation circuit 67 of power supply 60a\ In clock generation circuit 
67of 60d of power supply", the clock signal of different frequency (for example, 10 
kHz) from the clock signal generated by the clock generation circuit 67 is generated. 
[0114]In the electric power unit 60C constituted as mentioned above. drawing 14 — 
being shown — as — a power supply — 60 — a — ' — a clock generation circuit — 
67 — generating — having — a clock signal — A — a power supply — 60 — d — ' — 
a clock generation circuit — 67 — 7 — generating — having — a clock signal (in 
drawing 14 , it is written as an "internal clock signal"). Since it is generated in a 
different clock generation circuit, have not taken the synchronization in many cases, 
but. In power supply 40d\ clock signal B in sync with clock signal A is generated by 
making the transistor Tr one [ the rising edge of clock signal A ], and making the 
internal clock signal of clock generation circuit 67' reset. 

[0115]The portion from which the color image forming device 10D is constituted by 
the image forming device of this invention by the electric power unit 60C and 
MCU80C to the electric power unit of the invention according to claim 5. The reset 
circuit 68 is respectively equivalent to the clock signal generating means of the 
invention according to claim 5 at the synchronous means of the invention according to 
claim 5 in the clock generation circuits 67 and 67 which can be set in the power 
supplies 60a and 60d. 

[0116]Thus, in the electric power unit concerning a 4th embodiment. Have a clock 
generation circuit which generates the clock signal for setting the frequency and duty 
of an alternating current component as power supply 60a', and. 60d of power supply' is 
equipped with the clock generation circuit which generates the clock signal of 
different frequency from the above-mentioned clock signal, And since the 
synchronization of the alternating current component is taken by taking the 
synchronization of the clock generation circuit of 60d of power supply 7 on the basis of 
the clock signal generated by the clock generation circuit of power supply 60a\ The 
thing of low precision can be applied as a clock generation circuit, and distortion of the 
alternating current component of output power can be prevented to low cost. 
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[011 7]In the image forming device concerning a 4th embodiment Since the above 
electric power units, i.e., the electric power unit with which the alternating current 
component of output power is not distorted, are used as a power supply for a drive of 
a development counter, like the image forming device concerning the above 1st - a 
3rd embodiment, generating of banding can be controlled and a picture quality as this 
result can be formed. 

[01 18] Although a 4th embodiment explained the case where the synchronization of 
the clock signal generated in other power supplies by the clock signal generated by 
the inside of one power supply was taken, This invention is not limited to this, and 
establish the clock signal generating means which generates a clock signal to each 
power supply, and the reference clock generating circuit which generates the 
reference clock signal used as a standard is established in the exterior of an electric 
power unit, With this reference clock signal, it can also be considered as the gestalt 
which takes the synchronization of the clock signal within each power supply. 
[0119]The example of 1 composition of this gestalt is shown in drawing 15 . As shown 
in the figure, in this color image forming device 10E. All the power supplies included in 
the electric power unit 60D like 60d of power supply' (also see drawing 12 and drawing 
13 ) concerning a 4th embodiment, It has the clock receiving circuit 66, the reset 
circuit 68, and clock generation circuit 67\ and is constituted, and by ASIC84, the 
reference clock signal CLK is generated and the clock receiving circuit 66 of each 
power supply is supplied. 

[0120]The transistor Tr provided in the reset circuit 68 by the rising edge of the 
reference clock signal CLK supplied in each power supply is made one [ this 
composition ], The clock signal in sync with the reference clock signal CLK is 
generated by making the internal clock signal of clock generation circuit 67' reset. 
[0121]Therefore, also in such composition, the synchronization of the ac output from 
each power supply can be taken, and the same effect as a 4th embodiment can be 
done so. 

[0122]The portion constituted by the electric power unit 60D and MCU80 is 
equivalent to the electric power unit of the invention according to claim 6. 
[0123]Table 1 shows the improvement effect by this invention, and the improvement 
effect by conventional technology. In Table 1, O shows profitableness, ** shows 
disadvantage and x shows disadvantage respectively a little. 
[0124] 
[Table 1] 
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[0125]As shown in Table 1, in each conventional technology of 1 converter method, a 
cable loess method, and a shieldHzed method. It sets they to be [ the independent 
control nature of a power outlet highHrequencyHzing of a power outlet, 
square-wave-izing of a power outlet, the miniaturization of a device, evasion of the 
restrictions on a layout, and any of cost ** ], and it is disadvantageous and it turns out 
in this invention that it is advantageous also about which field. 

[01 26] Although each above-mentioned embodiment explained the case where it 
applied to the electric power unit provided with the power supply according the 
electric power unit of this invention to a booster circuit, this invention is not limited to 
this and can also be made into the gestalt applied to the electric power unit provided 
with the power supply by a pressure-lowering circuit. 

[0127]The example of composition of the power supply provided with the 
pressure-lowering circuit in this case is shown in drawing 16 . In the power supply 
shown in the figure, load carrying capacity (capacity of a development counter) is 
charged with the DC-DC converter of high frequency using the input voltage Vcc, The 
high-pressure square wave is generated by switching switching element Tr1 of high 
withstand pressure to the timing based on the clock signal CLK inputted via the clock 
receiving circuit, and discharging load carrying capacity. After reaching fixed voltage, 
in order to maintain the voltage for a while, the voltage is detected in a voltage 
detector (equivalent to the output detecting circuit in each above-mentioned 
embodiment), and, in more than fixed voltage, the drive of a DC-DC converter is 
stopped. 

[01 28] Although the ON-and-OFF signal and the control signal are omitted in the 
power supply shown in the figure, It becomes controllable [ by an ON-and-OFF 
signal ] by making into an OFF state switching element Tr2 which controls impression 
/ un-impressing of the input voltage to the primary winding of a transformer when an 
ON-and-OFF signal is in the state which shows OFF, It becomes controllable by a 
control signal by adjusting the voltage impressed to the primary winding of a 
transformer according to a control signal. 

[0129]Even when the electric power unit of this invention is applied to the electric 
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power unit provided with the power supply by such a pressure-lowering circuit, the 
same effect as each above-mentioned embodiment can be done so. 
[0130]Although each above-mentioned embodiment explained the case where the 
synchronization of the ac output of all the power supplies with which the electric 
power unit was equipped was taken, this invention is not limited to this and can also 
be made into the gestalt which takes a synchronization to the plurality of the power 
supplies with which the electric power unit was equipped. 

[0131]For example, in the composition shown in drawing 3 , the power supply 60a and 
the power supply 60b are arranged in the position same in abbreviation, When the 
power supply 60c and 60 d of power supplies have been arranged in different position 
same in abbreviation from the locating position of the power supply 60a and the power 
supply 60b, the high-tension cable from the power supply 60a and the power supply 
60b, Since it takes about and a course differs from the high-tension cable from the 
power supply 60c and 60d of power supplies, it is necessary to take a synchronization 
about no power supplies, and take the synchronization of the power supply 60a and 
the power supply 60b, and. By taking the synchronization of the power supply 60c and 
60 d of power supplies, the same effect as each above-mentioned embodiment can be 
done so. 

[0132]For example, in the composition shown in drawing 3 , when the locating position 
of all the power supplies is the same in abbreviation, by taking a synchronization to 
the plurality of each power supply, the depressor effect of a certain amount of banding 
can be expected, therefore a certain grade can improve imaging quality. 
[0133]Although each above-mentioned embodiment explained the case where ASIC 
generated various signals, it cannot be overemphasized that it can be considered as 
the gestalt which constitutes the circuit which this invention is not limited to this and 
has the same function, for example with the combination of electronic parts, either. In 
this case, although the occupation area for this function will become large, the cost 
for ASIC manufacture is reducible. 

[0134]Although each above-mentioned embodiment explained the case where it had 
separately a signal (control signal) for setting up the signal (ON-and-OFF signal) for 
setting up ON and OFF of the power output for every power supply, and the amplitude 
of an ac output, This invention is not limited to this and can also make the function of 
each signal the gestalt realized with one signal. The PWM (Pulse Width Modulation, 
Pulse Density Modulation) signal made into the pulse width corresponding to the 
amplitude of an ac output as an example of the signal of this gestalt is mentioned. In 
this case, it is shown that the case where the duty of a PWM signal is 0% turns off a 
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power output, in this gestalt, since one signal can perform setting out by two signals, 
the cables for signal supply are reducible — a device — low-costHzing — and it can 
miniaturize. 
[0135] 

[Effect of the Invention]Since the synchronization of said alternating current 
component of the electric power generated by at least two power supplies in two or 
more power supplies supplied to two or more supply bodies which generate the 
electric power which has an alternating current component respectively, and have the 
same function is taken according to the electric power unit of claim 1 thru/or claim 6 
given in any 1 paragraph, The effect that distortion of the alternating current 
component of output power can be prevented is acquired. 

[0136]Since at least one operation of the development to two or more photo 
conductors and electrification is performed by the electric power unit of claim 1 
thru/or claim 6 given in any 1 paragraph according to the image forming device 
according to claim 7, Generating of banding can be controlled and the effect that a 
picture quality as this result can be formed is acquired. 
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[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the suitable example of composition of the 
image forming device concerning this invention. 

[Drawing 2] It is a block diagram showing the outline composition of the color image 
forming device concerning an embodiment. 

[Drawing 3] It is a block diagram showing the electric power unit in the color image 
forming device concerning a 1st embodiment, and the outline composition of MCU. 
[Drawing 4] It is a block diagram showing the outline composition of the power supply 
in the color image forming device concerning a 1st embodiment. 

[Drawing 5] It is a time chart with which explanation of operation of the power supply 
shown in drawing 4 is presented. 

[Drawing 6] It is a wave form chart showing the measured result of the ac output of 
two power supplies in the electric power unit concerning a 1st embodiment. 
[Drawing 7] It is a block diagram showing the electric power unit in the color image 
forming device concerning a 2nd embodiment, and the outline composition of MCU. 
[Drawing 8] It is a time chart which shows the state of the ac output from each power 
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supply concerning a 2nd embodiment. 

[Drawing 9] It is a block diagram showing the composition of the modification of a 2nd 
embodiment. 

[Drawing 10] It is a block diagram showing the electric power unit in the color image 
forming device concerning a 3rd embodiment, and the outline composition of MCU. 
[Drawing 11] It is a block diagram showing the outline composition of power supply 60a' 
in the color image forming device concerning a 3rd embodiment. 

[Drawing 12] It is a block diagram showing the electric power unit in the color image 
forming device concerning a 4th embodiment, and the outline composition of MCU. 
[Drawing 13] It is a block diagram (part circuit diagram) showing the outline 
composition of the reset circuit concerning a 4th embodiment. 

[Drawing 14] It is a time chart which shows the waveform state of each part of 60d of 
power supply' concerning a 4th embodiment. 

[Drawing 15] It is a block diagram showing the composition of the modification of a 4th 
embodiment. 

[Drawing 16] It is a block diagram (part circuit part) showing the example of 
composition of the power supply provided with the pressure-lowering circuit. 
[Drawing 17] It is a wave form chart showing an example of the timing of an input of 
driving power to two or more development counters. 

[Drawing 18] It is a wave form chart with which explanation of the problem of 
conventional technology is presented, and the wave form chart in which (A) shows the 
state of distortion of the ac output of a power supply, the wave form chart showing 
the state of generating of a low frequency wave where (B) originates in distortion of 
an ac output, and (C) are the wave form charts showing the example of a measured 
result of (B). 

[Drawing 19] It is a graph which shows an example of the state of potential difference 
to the distance between the cables for electric power supplies in case the frequency 
of the output power from a power supply is 5 kHz, 9 kHz, and 15 kHz. 
[Description of Notations] 

10A, 10B, 10C, 10D, 10E color image forming device (image forming device) 

26a, 28a, 30a, and 32a Photo conductor drum (photo conductor) 

26b, 28b, 30b, 32b image writing part (scanning optical system) 

26c, 28c, 30c, and 32c Electrifying device 

26d, 28d, 30d, and 32d Development counter 

60A, 60B, 60C, and 60D Electric power unit 

60a, 60b, 60c, and 60d Power supply 
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61 Booster circuit 

63 Control circuit 

64 Output detecting circuit 

66 Clock receiving circuit 

67 Clock generation circuit (a clock signal generating means, synchronous means) 

68 Reset circuit (synchronous means) 

80A, 80B, and 80C Machine-control unit (electric power unit) 
82 CPU 

84 and 84'ASIC (a reference clock signal creating means, synchronous means) 
86A and 86B Counting-down circuit (conversion method) 
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t *> 2 o fc^^T±fB*ipi7 n y ^{f ^l£»P<h bTPJ 
SB^t Sn* C £te«fc-3T±E3S»£#©H»a*i 6*1 
5. 



5) #M 2001-161031 

8 

[0 0 3 9] C©J;e.fc, tt$£6 fc8Btt©«K£«fc: 

pmn£&¥@L&m\zffix, fr-omfk<DW.m<D&*&3z 

IZs ?ny2mn£m^&<D?lE><D'J>te<th2-DlZ-Z> 

[0 0 4 0] IC, ±3BBtt*iSj£f53fc«>fc:, 
8c ©mil «t o T£j$ $ tife* * ©fan* \z «fc o Tit 
20 &£<h£«MKtl/TV4*. 

[0041] w*^ 7 t-wB*©a^p^seTtt, 
a 1 75ssi*is 6 (DtotLfr lmzwMonmmmafimx. 

TmmRztwno'Mi < t. t>-*©»^**ff tens. 

[0 0 4 2] 7 E*OH«»J«S«Tf 

a*5*-^fcat^<3tif-AKj;-3T**$n*. ^n 
30 mmm&wmznzo 

[0 0 4 3] 01 tCtt, -fltbTi*S 2 fB«©«S 
Sa«r«^fc«^©«*^ 7 gS«©B^/&££g©??ji 

afeO, &M#l~nM#4\-£&*jt)ife1rz>mytmzMV 

TS«*ff-5s*»R«««*ff5#«»©^rn*-* 

40 f'j;D^$n«^«*©SSiE^©aii^WJ^ 

s fc*e> ©ft ^Tab s o 
[0044] &nnft*><D&ffimf]<z>m 

[0045] 2i©j;5fc, nuki%7\zvzm<Dwm&j$.m 

W\Z JcflfcL 1 75S»*3K 6 own* 1 ^IB«© 

^< tfe— ^F©»fP^fftenS©T, A^^V >^© 
50 5g**WlWrsci:A*1?*, H ©*g*:i: LTfcfiRfcH 
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m&&f&~tz> z. 

[0 0 4 6] 

[0 0 4 7] CIS 1 ftMHMK) m2\ZlZ*f£W<DmiM<D 

Aiziz, mm^j^bifi&tm'pmR^j^bi 2a*, m 

Win— )V\ 4, Xr7'J>^a- ;n 6, 2^fe^P— 10 
JH8WtiD-J|/2 0 1 2 2, 2 4tiD, 0T/gCD 

2±f£te, ^^h^T^faYfJl^T, -flD- 
(Y) , V-fe?>^ (M) , ~>T> (C) , -?<y»j9 
(K) ©#6fc*ttfcL&iH*fl&fc:xx y b 2 6 . 2 8, 

3 0, 3 2^)«fcKK^nTVi5 0 
[0 0 4 8] #*fflIiMa--yh2 6, 2 8, 3 

o, 3 2H ^n^nmrnvt^vmrn^yi—nzm 
m*smizm3z2tifcmytfo p ^a 2 6 a . 28a, 30 

a, 3 2a<h, ^Ol3tftF7A2 6 a, 2 8 a, 3 20 
0 a, 3 2 aO*Ml/- -ytr— A*f©3tefcT— AT*£ 
83t-rSH^**3i*S8 2 6 b, 28b, 30b, 32 
b£*L-TVi3o #*Oi3t*f s 7A2 6a, 2 

8 a, 3 0 a, 3 2aMil;H -^CD F =? AElfc^ft 
(0 2B#tHaID^r&I) fc«^T. S1^2 6c, 2 8 
c, 3 0 c, 3 2 c, mmm2 6 d, 2 8d, 3 0 d, 
3 2d, l*i?n-^2 6e, 28e, 30e, 32 
em$9V— ±2 6 f , 28 f, 30 f, 3 2f**WK 

[0049] *mn<D : mmzmz-t) ; 7—mmMi£ 30 

iilOACll ±|B*«gg2 6c, 2 8c, 3 0c, 
3 2 c, mm^2 6 d, 28d, 30d, 3 2d«©g 

lilgi6 OA, R«*5-H«»^S«1 0A©»# 
S?ll)Y-»-3>^n-Jhazyh (MT, MCU 

[0 0 5 0] -2f, tB6?^M 2 ©jtfrifflS-hfc 
K, ^F*— A-fe>-y-3 4 tXyv?-fe>U-3 6 i56«BB 
KtlT^S. 40 

[0 0 5 1 ] sico^*., ^;i/h*— A-tr>-9-3 4tt, <f 

h 1 2 (Dm-giJf&i i M^ffcKtt 
- (y> <DWQLmi&3-—y b 2 6 <D±mm\zmm^nx 

^;Ph*-Air>-y-3 4tcJ;Dtti^7$n§ 
[0 0 5 2] Xy>?-tr>it3 6tt, ffwte^;i/ 
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Yfc:fcHT:75v£ (K) (DatMaZ7h3 2(DT 

UT7'j>^a-jH6»fi) tcise^nr 

[0 0 5 3] *7t, W&J&titfSMl.tteZmffiS 8ttH^ 

b^v^t^-ty ht-iK^^n, ^-©s&iSK^-fey bom 

fflWt&Mlzmvt*>nfc¥y&Ty ~fn—)V4 0 tc<fc0- 
2fcJ;9H*«*rr*Til^*MoT*B£ 
CTtlfflCTPOl'M 2±«)*7— ISte^ (2 

^te^) ^n?>o *7-ii^fi?snfeffli3 8H, 

ffliltt»3l*4 8 (~±oT^«§£5 0 lzMM2ftXWm<D 

[0 0 5 4] H3ttt, 9— 
Mill 0A(Z)lfigt6 0AWMCU8 0 AC0« 

H3Tl3:lISf 6 0 At*^Ta«*2 6 d, 
28d> 3 0d, 3 2 cUdlgKj*;*/ (£»M;tr) 
t5ffi»OMSl/, *OMCU8 0Ate*^TtB8 

CKOfllB^Ofrfc^^TRWSff^**, ^8IK<Z>1tiIBS«6 
0Attt8«*2 6d, 2 8d, 3 0d, 3 2 dK^OD 

Mfci»«*sft»&t 5»»t)t snt* 0 , MCU 
8 o Acaietisie o \zm&Tz>m»skti<Dm& 

[0 0 5 5] gl3^f i:-5t^ 
lfiS16 0Al:tt, &*#EE|hI&&6 1, IHIIBK6 
3, ffi#*ftfcnaR6 4, ?Diy?afHI66 6»m 
TM$tlfclS6 0a, 6 0 b, 6 0 c, 6 0 d**« 
^StlT^D, &ti^6 0a, 60b, 60c, 60d 
\Z&*Mfc*r—yll<7 0 a, 70 b, 70c, 7 0d^: 
ioTSM2 6d, 2 8d, 3 0d, 3 2dO«i$ 

[0 0 5 6] MCU8 0Atti*?-i«»S8 

■ 10AO«SOiff*flI5CPU (t^USI) 8 
2A«i»^6nT^*t*K, KCPU8 2l:±5«W: 
«k^T, SiH6 0 a, 6 0 b, 6 0 c, 6 Od 

T5&»^n^^CLK, «jR6 0a, 60b, 
6 0 c, 6 0 d0^^b^i*^aj*/fflMlt*i 
5Tf 5fc&<D:t>/:3-:7{t-*fOS 1 , OS 2, OS 3, 
OS 4, &rK«S6 0a, 6 0 b, 6 0 c, 6 0dO§ 

>hD— MfCS 1, CS2, CS3, CS4**S 
pTI8fc#|j*$nfcAS I C (Application Specific Int 
egrated Circuit) 8 4^i^6nTV^ 0 
[0 0 5 7 ] ^mM(DMm\Z%k%2 n y^m^C 

LKl:i5^M^Ta-f>fH2 5%^^75%J 
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3£ffimft<DmffiU 5 0 0 Vp-p^ £ 2 k Vp-p£T©i6H 
[0 0 5 8 3 ZLZ\X\ AS I C 8 4<D? Uy pm^CL 

a, 6 0 b, 6 0 c, 6 0 d (Dt> U y ^SiiW 6 6 © 

xtimzmmznT^z* s^t, &mm & oa, 6 o 

b, 6 0 c, 6 0 dieted— ©^ny iMf^CLK^A 

-So 

[0 0 5 9] — AS I C 8 4<Djr>/JT7m j ^OS 
1, OS 2, OS 3, OS 4£ttS#T3ffi#3fflS.c£r]> 10 
hn-;Mf^CSl, CS 2, C S 3 , CS4^ifi^T 
§ffi^Stt«-^«S6 0 a, 60b, 60c, 6 0d© 

0a, 6 0 b, 6 0 c, 6 0 d ©£* coffin ©Wis, & 

5. 

[0 0 6 0] m4iZmt^\Z, MM6 0 ate, #fitt 

■c=$»^^§g2 6 dtcit^^n, m®m®i<DMmm2 6 

-SUtStS-f >yi?;?>X<h#i±h^>X£-&A,T 20 

mi&2nfc9f-j£mm6 1 1, #eei§i?&6 i i:-ttn?.# 

^*a, « 2 xxmm&mx.*)i> 
* m£ $ n-* ^-r h *^ $ nfe 7° >v -> 
i^;nE»biiigS6 2 1, •7v*s3.-7)vmmm , &G 2®a 

*#J{ctta$tlX7 c ^ va.y;Hgi!jiEl?&6 2 ©fMW£?T 
■5»J«l3i§6 3 <h, #1IIhIS&6 1 t^ni.#)Ih7> 

x © 2 t n m mm 6 3 1 ©m $ ntit 
m^zmmmme 3 izy ^ - ?Tz>&j]&imMm 30 

64t, #BEIllg§6 1 f'-^^n?>#Eh9>Xc75 2^ 
^«tCffi«$nTii«i§2 6 dtCjS^WTX«BE^H3 

SPT^ja^N'-ryxiiSe 5 1, asic84^6a* 
£ nfc ^ d y ^i-st c l k £*«-r & pay? smmm 

6 6ts ^AjXmm^tlT^^. fc43, ±m?Uy? 
fi^CL K^R*3f 2 IBiSc©^©**^ D y^m^\Z 

[0 0 6 1] fM«[Hl?&6 3tt, h 'J 7 

0t, *^x';l/f;H'/l/-^7 5t, 20©2AA 
©AND[eI?&7 6RU7 7 <h, ^->/^X^HIg& 7 8 40 

t, {±s*t§€imsg7 9 1, £^T«/&£nTi3t9, m 

h U 35f^HI» 7 0 »i, 2t3©«t^@«S7 2 
£, SteHIE&7 3i:, 2 A#©OR|eIS&7 4 <h, S$Ar 

[0 0 6 2] fflLfrWm 7 1 ©AASttf SfiUgg 

6 6 cDaj^fcisas^^nT, «^@»7 2©am 

ttReiUS§7 3^UT^ny^S#|sIS&6 6 ©ffi#$S 
KS5ttSftT*tK %kftm&7 1RU7 2©#^©ffi^ 

sBHORHFi&7 4<D~^m$m%(D\j3mz&*mm-£ 

nxi30, OR0SS7 4©(ii*SHI^VJWH^ 50 
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3V1-f:7>- ^7 5(»ti3*)S«ANDIlIgS7 6SCKAN 

[0 0 6 3] £7fc, AND HISS 7 6 CDft&*<Z)A^Stti7 
a>y^S«IHS§6 6©tH^«fcita«^$ti, AND0 
S§7 7 ©flC5f©A2;S||ttKtelIlf& 7 3*^bT^O>yi7 
Sffi0SS6 60fflA*ti«SnT*D, AND0SS7 

6 ikz$7 7 (D&*(Dtiii]m\z-7v>'=L-7°)mmm$&6 2 

te-^Sft** 1 ©X-f y^i^gfcfttfSS 2 ©X-f 
>^I£©«M»A:fr^fc#*&&£nT^-5. 

[0 0 6 4] — 2f, ■*>/*7mm\B}m7 8(DAJjMte 
ASIC 8 4©*>/t7fl^OS 1 ^ffl^rrSffi^flK 

0!& 7 9 (DXtim\tA S I C 8 4 ©a > h D— ;WS#C 

s i zititi-TzmtimzmmzrL. ttitimfemf&7 9© 

[0 0 6 5] &43, MM 60b, 60c, 60d fell 
6 0 ailH*£cD«j£<h2nT^3©-c\ £iIT©15£W3: 

[0066] % 1 o A*t*»9i©«<fc 

^geiC 18(816 0ARtfMCU8 0BI:±Di 

#F^A2 6a, 2 8 a, 3 0 a, 3 2 a*t*»i©i 
2 6 b, 28b, 30b, 32 

btf*mwc>i£&yt i ¥ : m\z, asics 4^w*^2ib 

[0 0 6 7] )k\Z, 116 0 a ©S&#£0 5 

[0 0 6 8] j7D-y^ffCLKMS I C 8 4^5.^ 

$tl?>t, RA^$tlfcjf^-a©5i-S.±^D, T^fc^ 
^ P y i7 C L K <DiL % K) \Z »JS LfcU>->3y 
hA)l7si)mftmm7 l K£0£j&£tiTHJ;W^c 

<hL-TORiHiss7 4©-^©A^j«{cj±i*sn, stem 

g&7 3 *jrt%> Z.ii\Z^ TfcfcZftfzm^ b ©iES ± 
^ 0 , -r^tcfe 9 D y ^«-^C L K©3f&T** 0 ^^tJK 
L-fe 1 7>->a^ h/i;PX***»iaB5 7 2fcJ:t>£ri&Sft 
Th'J^M#d<hLTORHi^7 4©ffi*©A**^aj 

[0 0 6 9] ORIUS§7 4Ttt, «^HS§7 1 
1MS§7 2^e.A^J$nfc2 0©hU^f'ff^c2^cKd©^ 
Wto** tZtlTt7Uy2mnCLK.<D\LlE>±ffr> RtfiL 
%yfi*K) (DM^\Zltfl&L,tzV >~y b y h> WZ.fr £>t&Z> 

[0070] h u ^f^ni^ 7 o a» &*5fcJEv;ww 

^1/-^ 7 5 t h U ^fif e a«A^*n* t, Wftfe-? 

7 5 Ttl, h U ^-ff ^ e © <7 > v a y 




ft, 2t)CDAND@i7 6R«7 7C-*OAA*:(li 
[0 0 7 1] AND|HlSg7 6T«, ttfat/'ij^f^ 

©©IMfPA^Klffl^n, AND08&7 7TH {f*t 

b t f icma^t enr, '©*£»?#£ 
nat/w^flra h ififv is?. wvmmmnt 62012® 

[0 0 7 2] £©J;-5(C, AJl/Xff^g&cKA.H'Xfl^ 
t) $Ht* 'tllioT^ ^MBftHiS 6 2 £S8Ib 
&&<£i<1ZZ>Z.£tii<* -?y*sa.?MBmmiti6 2©I 

[0 0 7 3] /tJWf^gt^MI^htiO, 
v-^.y;i/ffil!j|Hi?S6 2 tr-g-snsm 1 , f 2©X-fy3 : 
>tf^&&3miz*>7jr7£ti* #*tt©Saf&8&2 6 d 20 
£WElElft6 1 K^n4^>^^>Xl:J:5LCi 

#«x*;ws—fci±e» l 12 ©x< y^yV^Wcfc 

-ft # g #h ©A^Xfi^©^ 5 >tf\Z1&V 

T-f >:5^^>Xfilfit iT&SjJitn, -f>y^^>X«8Ki 

[0 0 7 4] ^<D«t'5fcbT5S^$nfc^«^A*-f 
7X j r-tti* &*9Uy?mnC 30 

[0 0 7 5] — 6U:©J:"5fc«K6 0 a©KjfWr 
K7 9l;J:oT, P > h P— JWf S 1 fCjSDT-f > 

7";ni0K6 2*siflisn5. ^©, *>/^-7^jsi 

@»7 8R«ffl^j|S:3tia»7 9©fPfflfc«J:-3T, 40 
[0 0 7 6] MM 60b, 60c. 60d <hMM 

6 o a tmmizwift-t&vT^ c z\T<nm.w\mmT 
[0077] #tc, ti^—mmmm.^mi oa©#9- 

H#£^T5l&©ffrHKOVvaSBJT3, 

[0 0 7 8] Igi&P— ;n 4©0telKl!)t:J;oT 

^FslK^^h 1 2 ^Y^ftK^ff 2t5t, -ew^Jl/ 50 
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h^fr^tC&^T, ^N*— 4^f>fcti^j$ 
^fflitWaZ7f2 6, 2 8. 3 0. 3 2-rnSi? 

[0079] zz\r\ <Dmmwi&3-=-y b 2 6. 2 

8. 3 0. 3 2TH 6 a. 2 

8a, 30a. 32a (D&WtfiWM^ 2 6c. 28c, 

3 0c. 32c \z£^ Tmfcm& izi$m $ n, 

nfcBWfta*#* ©Bf£»£&#-§G 26b, 28b, 30 
b, 3 2 ba>&a*ffl£n&fttf— 

nfca, «i«!j>»*3nfc»fii:«*a«» 2 6 d, 

2 8d. 3 0d, 3 2dKJ:7TMt^fi0ht-^ 

i*#H5A2 6a. 28a, 

3 0a, 3 2atctt, §«^xn- V-tT>^, ->7 

[0 0 8 0] H©RK, $^IM2 6d. 2 8d, 3 0 
d, 3 2 d £IKi«#£#$&L-T^5«ifg6 0 a, 6 0 
b, 6 0c, 6 0di:ti. ±M\stz.£.5\zn— (Diray 

? mn c l k##*& $ n-c^s ©t, <-> 

[0 0 8 1 ] ■?•©», +Wte^;Ph 1 2_kfCtt, -fx 

m^aiate^ sn, ^tiJct^T it?©* 

Ml OATH, ^#K7A«{ceSiJ{3^bfch±- 
«t*»J***lft (B2fcJ?Y#Kil) fclMffbTV^^W 

i 2 \zm#M?§--TZ> Z. tCi^TA b« 

So 

[0 0 8 2] -?-©«, H«tt«PIW<E^;l/ M 2 

©^fir l:ff^T2 P — JH 8©B«ffi«^t»SS 

sn. -€-^Tffl«S3 8fc-ffi^ (2^k^) 
=toT^*§i5 o <Dmmim\zmmznTwm<Dfemm 

[0 0 8 3] 06fr«, **SS©^tr#^)7J 7— a# 
Migl 0Atfe»«W(8I6 0AO1I6 0 aS 
tffi6 0 b©#^©^SEHJ*<i:, ^P-y^if^CLK 

(I^CLK©MStti9 kHz , ra-r-fll5 5« 

*fc, #S!«Ha*©Jg«**l k Vp-p£&£«fc'5 
(CP>hP— ;HfCS lRcKCS 2^jf)^^tlT 

[0 0 8 4] |S[Eif:*TJ;'5fc, ***S©Pffifc#S« 
0 A01I6 0 aScK«®6 0 b^£>©3£j3£ffl 
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tut, as^icMi^tnt*?). «j±y- 
-7)MDm$mvm&\ztot>-r* mis (a) \z^vtz& 

[0 0 8 5] et±»»fcKifibfc<fc5K, *mi^mm 

T &fc*5©{I^£: bT^T©tII;i^t5 C t \Z 
#-©S#-£Klfc-f 3 £ £7^T^3<, 10 

[0 0 8 6] *liilfl(;i§iiwgi 

ViTt^3©T, >^©?g££#|Iftfr3 £ t^T 

[0 0 8 7] m 2 mmmm) ±«» i 

©— ^tr3ViTUi^-r-5. Jl^Ttt, tS6 0 

a, 6 0 bW6 0 c ©^^©J^iSifcS: 5 kHz £ 
U ti6 0d©^lUA©Mt*9kHztt5i 

[0 0 8 8] m7\Z\t, «2«iII;«5A7-l 
fMSIl 0 BC0milS«6 0 AWMCU8 0 B© 30 

©^J^ng-f^. 

[0 0 8 9] i2i7(c^-rj;5tc, ^m2mm^miz%^> 

-lifSSil OAfcJtlfcLT, MCLWAS I C8 

S6^C^T§^Sg8 6ARU8 6 B«A5nfcM 
CU8 0BtSnt^5^ffiWffiiLW5. 
[0 0 9 0] tftW, ASIC84®^Dyi7f^C 40 

6B©A#*fc»«SnT*S?K #«»8 6A<Dffi#Si 
H3Ol;M^tlT«l6 0a, 6 0bR^6 0c©? 

uyi7&mm®6 6<Dxtimz&f$tt£n, «8 6b 

©ffl**tt«H6 0 d©*ny2rg«EJ»6 6©A#3as 
[0 0 9 1] ^^T, ASIC8 4t:^T4^n5 
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W4*Sn, *^»«S8 6 BTtt«iS[*»*9 kHz 
©^ P »^j|W4«§n5 P s> 

^«^ttSV»fcWJH*»tnfc"b©t!?i:*. lot, 0 8 
fcjjs-fi:?^ «g?6 0 a, 6 0 b&ZJ?6 0 cCD^tffiffi 
-T&fr^Y, M, C(D&&m<D3Zffi.ltiJ]\t5 kHz 
tS6 0 d©£«tH:*N -r&fe^KftflJCDSEflK 
m^«9 kHz fcfcD, #3t»ittB^ttlmS|iIfflT|WIW 

[0 0 9 2] t£oT\ ^CD^fc^^Tfe^JE-y— ^ 
©3l*BUilB»fc:8lS-r, 018 (A) fc^LfcckSft 

[0 0 9 3] 1 0 B1)S*mm 

ffll««llll> «H SB 6 0 A&ffM CU8 0BIC 
«fc o T«J«$ tt5«#*«»3ftSi 3 IBtt<D%9!<Z>«ffi&B 

[0094] «±i¥«fc^BjLfej;e»tc> ^2mmm 
«fc«s«RsirT?ra\ mimmmmiz^^mmmmt 
mm(D^M^m-r^ z t.w-e<zz> * P y 

[0095] *fc> *m2mMMm\z&zwMj&mmw 

V>Tt>5©T?, ±IBmi^Sfij#lif'#5Bilfe^Sg<h 

©test bTwa*^H**»rirr* - t&-e%z>o 

[0 0 9 6] &i5, #SS 2 ffiHilB 6 0 

A^m &n&£x©«*te>itf bxa-Hsnfe* n y # 
fcBSS^tiS t>©T-tt& < , 0 9 lz^T£ o tc-$$©« 

miz-o^TOfrftmztiftzayzm^zmii&v, 

©•zHtCOV^TteAS I C 8 4#> Py#ft*f£ 
m%&-tZ>&Mt-tZ> Z £ 

2 *M^I6fctt:«bT#H»©R*IW«-f S - t^T^ 

[0 0 9 7] £fc, *H2*)ffi^siTtt, ?Py2?«# 
C LKS»«ICT»«T5 uifci-:T?07 
C L K t«SJ5:-g>^^©^ P y 

fco<^T!£Bjtx/c#s\ *^Bj«^ncpi^$n-5t)©T 
[0098] css 3 mmmw) ±mm 1 , « 2 wwm 
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k £ #K b x 4 t> corns 3 *-g-co ^ffi^J o ^ 

Tl^BJbfc^ *H3*JI3#^T"H, l^CO«z!I(c£^ 
T£j&bfc5? P y ^«^*ffi©«SfcPJ»T*»^©- 

[0 0 9 9] HlOfcH **3lOfi^*fc«a*5- 
IftMlil 0 CCD«SS«6 0 B&OCMCU8 0 C 
CD«Bg*^^$nTV^o &*5> m 1 0 fc:fetf3|I!3 

'TCOSiBJ€:*BST§o 10 

[oioo] mi otr^Ti^f^ *S3«ii(;i 

Sligf 6 0BI1 $llltt&£l;:ffi&«Si&B6 0 
AfctfcttbT, 116 0 aa^Dyi?afiIIS6 6j&«£ 
n «/ i?fi^C L K S t(St 4 ^ D y ^4*@Bf 6 7 
n&tS6 0a' £2*0:43 0, ^ Dy ^^0g&6 7 

CO«M6 0b, 6 0 cS«6 0 d©&*©?D»; #§fl 

fc> *^3*i)gffii:§5Mcu8 o ca, mimmm 

H:#l)MCU8 0AtJtKLT, ASIC84A«?D 20 
i/i?I^CLKS4(Sl/^ASIC8 4' t^tlT^ 
£j£cO#-#ffflgbTV>3. 
[0101] 011 fctt, *«3*»I(;f5fl6 
0a' C0«EB&«^^$nT^§o &43, HI 1 \Zi5tf 

[0102] mil izmt^oiz, *m3mmmmizm 
§«i6 0a' a, nimffiMM\zm%mm6 o a tit 

^fiTrS^Oy :?£fiEI§|g&6 7 i^nxt/^^CO^ffl 30 
jibTV*3o 

[0 10 3] foT, &*mm%£2 6d, 28d, 3 0 
d, 3 2 df£ffiibH#£ft§&UT^5«li6 0 a' , 6 
0b, 6 0 c, 6 0 dT(t |W[ — C0£/ D y iMs^C L K 

[0 10 4] ffitjT, Z.<DWm\Z&^T*>-&m*r--7)V 

©5i#@b«i&K:*&&-r, mis (a> £^bfc«k-5& 

JZffil&ftlzttTZm&timtkTZ Z.£ttt^\ 40 
[0 10 5] fccfe, *7-M»«Stl 0 C*J*fSW 

ow&mf&mwiz, tsii6 o b&zxmcus ocu 
ct o xmm, $ n* 4 ib« ©fs w cohmsb 

[0 10 6] £COJ;-5fc, *l3S»It«41iH8 
ITtt, «M^Bfc-g-Sn-5 4t5ro«jS(0-5-e(DlOtC 

yzmnc LK&mommizmmTz ^tti^rss 50 
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[0107] *g§ 3 mMwm iz% % wmmi&mm. 
^t^-scot, ±e»i, m2mmmm\zm^mmm!$. 

[0 10 8] [*4HMi»«] ±EJS1, J6 2, *3* 
Jfi»«T7tt, lO©^Py^flr^CLK*^KL/T«« 

#tiTtt, l-0<Di7Uy2m^&&mtVTM<Di?Tny 

ct o T*«R©3E*ffi # CO H»3 * 1 5 «£■ fco 

[0109] mi 2\z\t. &m4mffitem\z&%%5- 

BtMSil 0DCO*M^B6 0 CWMCU8 0 C 

o trafliow^fc^viTttH i o tm-<Dft^%tti, 

[oiio] iii 2fc^Tck5tt, *m4^mmm\z% 
5*7-ii»**tioDa, m3nmMmzfa2>* 

7-ItMiil0CIClt«bT> *aH60d*«i'D 
y ^ &m 0S& 6 6 £ ilPjff BI& 6 3 <h ©fHlC U h ®^ 
6 8Sa?i7nyi7^@?§6 7 ' ^MUT^51I6 
0d' £3ftTV»5jSC©2H&«ffi«bTV>3. 

[o 1 1 1] hi 3(ctt, *n4mMMm\z&z>mm6 

0d' <Di7 Uyi7^mm^& 6fr£>fflffl®f&6 3^M5 
CO«^tt0 4 CSt« 6 0 a i|si«Ta&§co-r\ 

TcoiKBj§*B&-r«»o 

[0 112] Hi 3£^T JcSf', ^4^Ifii:^ 
5fl6 0d' K43W-*U-fey MU2&6 8 «, P>^> 
•thC, 2-DC0ffifn;R 1S^R2, h5>^^Tr^ 
^«/&$nT43 9, P^^^-9-CCO— 7jC0S-?«^P 

y^s#@j»6 6©m*i«t«a$n, p>5 i >-y-cco 

te*©«IH?tt»tfiR 1 ^l/Th7>^^T r©"<- 
Xl:8iSn5t*C, ffi#mift£8£JiiR2£#bT 
giSntHS. h7>i>X^T r ©Pl/^tt 

[0 113] ^CT, f!6 0a' (DZUyZSLmmi 

6 7 T'«fi)fSMS^: WJMlkHz) CO £ P d7ffl^- 
44*I/T43 0, 116 0d' CO ^ n y ^ 6 

7 ' .T«^Pyi7^@SS6 7tioT4USh5?n 
y^fll^i:tt»&:*«iftft fflMlOkHz) CO^P 

[0 114] H±©i5l:IsS3ft&fiSi6 OCT 
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tt, m 1 4\Znk-?<ko\Z, t!60a' <D&Uytr±l& 
7T4^nSi'Dy^Attl6 0 d' CD 
9ayi?3&tmf66 7' TM$n5^ay?«f (EI 

&t**§-&/&*#V^, ti40d' Tf^P'^i^AOD 
4%±i(|S0i7yT h7>y^^T r t> #P 

[0 115] fc43, *7-IWifl OD*«*5B9i 

(Dmmm&WiWiz, figieocsiytMcusoci: 

\Z, MM6 0 a ' RZS6 0 d' fc*3tf5 ^ P y t>%L&m 
S§ 6 7 fttf 6 7 ' 5 e*J©Sfi9i© ^ a y ^ ff ^ 

'JtyhB»6 8 5 fBUcCDfgBJCD 

[oii6] z\o£o\z, tt4mmmz.&*wmm 

itlS, 116 0a' l:^M»Oi»R»fa-f 

^m^m^tmz, ti60d' \z±M?uyzm 

CI y ^ffi-^^r^T* i7 n y 2 
$Ltimi&*m%-. ^tI6 0a' CD;7Py ^j&HJgS 

d' ©i'ny^^igBKorafflSts^tic.toTS* 

J##CDlM$£toTt^£C9T, ?Uyf3E.f&mmt.l>T 

[0117] jet:, *m4mmmmizmz>wwtj&!$.mm 

Tl3u ±SBCD«k'5;&»i^«* T&fr£ffi7J«7JC93<fii 

vvrv>s©T, ±mmi"~M3mM&miz%z>mmwm 

[0 118] &43, ##4 5fcM5JglBT?Kt, l^Otlrt 
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t «fc o T±!& S nfe £ a -y £ {f Jj-fc; ± 0 ffi<Z)«ffi f*lK43 

sjhj b «t, . #38 bj tt c n c ES/g $ fe co t tt & < , 

1 5 <h T S 31 fc fe T * -5 o 

[0119] mi 5\z\$, z:<Dmm<D-m^.m*^^n 
10 tv>5. iwnnic^TJcdt. z.(Dti7~-wmMi$,mwi 
o eth ii8i6 0Dfc**n5txotsa«*« 

4SUtI5S8£fii3ttM6 0 d ' (112, il3fe# 
R8) tmmiz, *ny*S«ll»6 6, U"feyM3K6 

8&^Dy^£kJAiaK6 7' ^«K.T*^$nT*3 
0 > ASIC8 4l:iciT^ny^CLKS4 

[0 12 0] #«Rfc;i3HT#*&;*n;fc 

20 EN86 8l:ilj-enfch7>yX^Tr £ 
P«; 2£.mm&6 7 ' (Dft&tr Uypm^&V-ty h£ 
fiCtfcioT^ny^CLKCraffll/fci' 

[0 12 1] ^oT, ^CDJ;-5^:«il£t43V>Tfc> €-« 

[0122] &43, *SSB 6 0 DRtfMCU 8 0 t «fc 

30 [0123] gilt #3SW 

(AT, Ott^fiJ, Ate-^-^fiJ, xte^fiJ^^bT 

[0 12 4] 
»1] 



SB 
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W01 
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p^ h 










ft 
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HW* ft* it 
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[0125] si tc^-rjc 5C, ip >;t-^*s, fr 

[0126] 7^:43, ±|B#*Sfi^TK, *f8Bjco^S 



[0 12 7] HI 1 6 f:«, C0O*^CO»/±lHlii§^«^fc 
TaHEEVc c *fflV>Xi^Jl^©DC-DCP>/t— 
50 SrJ>bTA7J$nfe^Py^«^CLK{Jl*^<^-l'3 
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>^TKWffi©;*-f v^tfXFT-T r 1 £7.-f 5/9=->^ 
«££t±©«£fcttD C-DC3 >n-*©B»£ffih 

[0128] i^iitc^-rm^TH, ^">/^-7fS 

t «t o n > h p - ) wt *t «k * umt^m 
[0129] z.<D&?t£.wm.mmz&.z>'mm.*m%-iz.m 

[0 13 0] ±Eft*J6»«7?tt, 

[0 13 1] mX\£, H3te*"T«l*KK*ViX, 116 
0 a t«fi6 0 b t*B§|Wl— (D$lW\zWMI>, mB.6 0 
c iSM 60dt Slfi 6 0a 60b ©IBfiffi 

f tlJS&SISK- ©feBScBBHLfc*-^ 116 0 a 
2fe£fltB6 0 b*»&©*ffi*— r/^t, 1S6 0 c Rtf 
116 0 d#6©*JE^:7,W£:fi«l*ISl,«li***&: 
3fc#>< ^TC0milt3Ot,^TI^»^t§^SK^<, H 30 
M6 0 a ROtlili 6 0 b©|Bjjg!£<h 3 1S6 0 

[0 13 2] «>Ui> H3fcSti*(:*^T, 

£T©»M©KB&B#*«&11— T&S^fc^Tfe, 

[0 13 3] ±|B#HM^ffiTtt, ASICCi 

razinfcisg^ns *>©-?«&<> mah Pitti©^ 

fi, R««lofc«>©ifiWiiiSW J J!2:<&^Tb*5'b© 
©, ASI C»f©fca6©PX HSBUBT* 

[0134] ±E«*jfiPlBTtt. «Mff ©m# 

<h£^ffi#©Jgi|i£^rr 5 &*&©«-*§- (p>hP 
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•T-2)A;i/Xi|gt$nfcPWM (Pulse Width Modulatio 

n* /"WxBXW) d©*£\ pw 

Mfi#©5 i :i.-5va*0%T&5*^a*«#ffi:fr£;t:7 

tS'i^ST. d©fitH, 20(D'ff^tCJ;§K^ 

* 1 OCDft-SfTfi^ £ £*>*T £3©T\ 

[0 13 5] 

mw<v®%k] mm 1 755»*ji 6 ©wn* 1 ^ib* 

ix t iwf — «i)B -5 a* cd « m&fo iz mntr & mk © 
mm<D^%<D'Pfs.< tt> 2-o(Dnmiz£K>£.ffo-znz>^ 

[0 13 6] »*Si7IB«©H«»*S«fc«kn 

ti» sii*ai7irsai*fl6©ftrn^isffi«©*ss« 

[HiB©«¥fcW9§] 

[H 1 ] *5S8fc**H«»rt*«©^fclPlrt«« 

[0 2] **©»«£«*# 7-BB»*£B©«l& 
«^**T^P y i> 0T&5„ 

CH3] Bl*KB«fc«S:fr7-BBBJjSSBfc:*S 
ItSBBBBXtf MC U©«R*j£*jS-r:/n y f IT 

[04] bi**b»k«5;&7— BBBjSSBBK:* 

[05] H4K:*f«*©i(j^©«WK«f *^-f A 

[0 6] mimmmmAz^mm^m\znm>2-o(D 

[0 7] » 2 7— BBBritSBK* 

[0 8] »2*;«»«fc«5#«»a>e>©£«tH:&© 

[0 9] &22miMk<D&Tm<Dmj&&7f??-7uy!; 
0-ea5^=, 

[010] i3 nmmmz&zi} ^-^mmmmz 

* W- * «BS«& tfM C U ©ttB&«fiE * 7K-T 7' P y i> 0 

Tab So 

[011] is 3 mi&i&ifeizmzti^-wmMtfcgiwiz 

3$V}2>mM6 0 a' ©«B&«^ ; Sr^T-/P^i7 0-C ! *. 
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•So 

[Ell 2] I4^IfIl;«§*7-IfMgit 

[iai3] I4«iii;#§ut7 hm^mmm 
[0i4] m4mmmm\zm^m.M6 o d' ©#gGtf> 

[HI 5] fg4J«l^<DSfl^JCD«J&£*T:/ny 

[016] I^JEIlISg^:«^fc*M©«^JS:*-r^P 
y^0 (-§|5[HjS£gB) T&So 

[017] «iccDS«^tM1-§lgi&«^CDA^<D^ 
-f 3 >if(D— M^gfftfiT^li. 

[018] S£*ii«OPp1S^(DI5JBJ(cfit-rSiS^0T 
(A) tt*M©3?^l±i*ro^©^^^TftP 
0, (B) «22»Sffl^(DS*-ice0-r-5ffii5ftW^^CD 

[019] ijlii S Offi At^JfflfflM^ 5kHz, 
9 kHzMl 5 kHzT^SI^©, mMM&m<D>r 
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26a, 28a, 30a, 32a 

26b, 28b, 30b, 32b 

26c, 28c, 30c, 32c 

26d, 28d, 30d, 32d 

60 A, 60 B, 60 C, 60D ttiUgfi 

60a, 60b, 60c, 60d MM 

6 1 #JE08§ 

6 3 fflW®& 

6 4 mu&mmm 
6 6 ^uy^^mm^ 

6 7 zuyZQii&mb (zruyzmmsLm^fk^ m 

6 8 'Jt5»M8 (W»*«) 

80A, 80B, 80C V->> • n > 1- n— )V - =L 

~yh mmmw) 

8 2 CPU 

8 4, 8 4' asic mm^ay^m^^m^ 

8 6 A, 8 6 B #JS|§§ 
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[010] 



/60B :«»Sa 



MCU 





OS2 — 



=c 1 6tX| 1 1 



Vcc | 



0S4 — 
CS4- 



os3~f ^ rz; ifii 



J — ' IffftEH* 
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^7? 
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70* t ^ 
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